Mountain protected areas play a fundamental role in the conservation of natural environment and at the same time provide the population with social benefits such as offering space for leisure and recreation. Understanding motivations and behavior of protected area visitors is crucial to effectively manage vulnerable areas. Our objective was to identify the profiles of visitors to a heavily used tourist destination-Kasprowy Wierch within the Tatra National Park (Poland), using the self-organizing maps (SOM) analytical method. In order to explore the socio-demographic and behavioral characteristics of the visitors a total sample of 2488 respondents were interviewed on site. Self-organizing map analysis is based on cerebral processes for managing and storing information in order to classify subjects and/or find relationships among variables. As a result, four heterogeneous tourist profiles were identified. Interestingly, two of these groups (Cluster 1 and Cluster 3), which were found to be the most challenging groups for management purposes, visited the national park for reasons other than its natural attractions. Especially, one sub-segment of Cluster 3 was mainly motivated by the possibility to use a cable car, admiring views and stayed within close proximity of the upper cable car station. Less than a half of visitors to Kasprowy Wierch (42%) were seeking a nature experience during their trip (Cluster 2 and Cluster 4). The results bring a new point of view in the discussion on visitor management within Kasprowy Wierch region, in particular by overlapping presented visitor segmentation with trip types and/or purchased cable car tickets. Within international context, we highlight the SOM technique as a valuable tool in profiling of tourists and underline the problem of the existence of mass tourism destinations within protected areas.
problem of high visitor load throughout all seasons conflicting nature protection objectives. Therefore the self-organizing maps (SOM) method was used to define visitor profiles according to their social characteristics and behavior in a way that would support the management of a heavily used destination within the mountain protected area.
Materials and Methods

Case Study Area
The Tatra Mountains are situated in Central Eastern Europe and form the highest range in the Carpathian Mountains (Figure 1 ). The area is protected by two independently managed national parks: the Tatrzanski Park Narodowy (TPN) in Poland and Tatransko Narodny Park (TANAP) in Slovakia. Since November 1992 the whole mountain range has the status of a Biosphere Reserve (UNESCO-Man and the Biosphere Program). The Tatra Mountains are characterized by different natural areas, with a diversity of geological structures and reliefs. Elevation ranges from 900 to 2655 m above sea level. The case study area-Kasprowy Wierch-is on the main ridge of the Tatra Mountains on the border between Poland and Slovakia. Kasprowy Wierch is the third most visited destination in the Polish Tatra National Park (TPN).
The cable car connecting the valley (900 m AMSL) and the Kasprowy Wierch peak (1987 m AMSL) along with a dense network of recreational trails, attracts large numbers of visitors-skiers in winter and hikers in the summer season. Most of the tourist traffic concentrates here between July and September (daily average = approximately 3200 visitors). In summer 2014, the maximum daily tourist traffic exceeded 7500 visitors [34] . The cable car operator is now considering doubling its capacity in the summer season, although the national park authorities are against this idea, so that it will be difficult to achieve a compromise between the cable car operator, the visitors and the NP authorities. 
Data Collection
A quantitative approach was used to explore the socio-demographic and behavioral profile of the national park visitors. In the summer season 2014 (July-September) on-site interviews with randomly selected visitors were carried out on 17 sampling days in the Kasprowy Wierch area. Four groups of visitors were distinguished in this study: (1) cable car users (ticket "UP&DOWN"); (2) cable car users (ticket "UP"); (3) cable car users (ticket "DOWN") and (4) hikers that did not use the cable car at all. In this study the PAPI (Pen and Paper Interview) technique was combined with the The cable car connecting the valley (900 m AMSL) and the Kasprowy Wierch peak (1987 m AMSL) along with a dense network of recreational trails, attracts large numbers of visitors-skiers in winter and hikers in the summer season. Most of the tourist traffic concentrates here between July and September (daily average = approximately 3200 visitors). In summer 2014, the maximum daily tourist traffic exceeded 7500 visitors [34] . The cable car operator is now considering doubling its capacity in the summer season, although the national park authorities are against this idea, so that it will be difficult to achieve a compromise between the cable car operator, the visitors and the NP authorities.
A quantitative approach was used to explore the socio-demographic and behavioral profile of the national park visitors. In the summer season 2014 (July-September) on-site interviews with randomly selected visitors were carried out on 17 sampling days in the Kasprowy Wierch area. Four groups of visitors were distinguished in this study: (1) cable car users (ticket "UP&DOWN"); (2) cable car users (ticket "UP"); (3) cable car users (ticket "DOWN") and (4) hikers that did not use the cable car at all. In this study the PAPI (Pen and Paper Interview) technique was combined with the documentation of trip itineraries (GPS-tracking or trip diary). The form of the standardized questionnaire used in the study is included in the supplementary material (S1). A total sample of 2488 interviews was Sustainability 2019, 11, 1314 4 of 13 obtained. Table 1 gives an overview of the trips registered in the Kasprowy Wierch area and the number of interviews grouped by visitor type. A total of 368 questionnaires was discarded as being partly incomplete. 
Data Analysis
The data was analyzed on the MATLAB SOM Toolbox (Version 2.0 beta) [35] . This tool allows different types of training for generating SOMs through a number of already implemented functions, and at the same time it offers various result displays (e.g., u-matrix, component planes). It can also perform a cluster analysis by different methods.
The SOM was performed using MATLAB R2008a (Mathworks Inc., Natick, MA, USA), following the steps and using the parameters described below.
The process begins with the construction of a lattice of a suitable size for the 20 input variables characterizing visitors and their behavior (list of variables can be found in the results section in Figures  3 and 4) . The lattice generally has a number of nodes (neurons) determined by the equation 5 × sqrt (n), where n represents sample size (i.e., 2120 visitors). In our study the final lattice used had a size of 19 × 12 neurons. A hexagonal shape was chosen for the representation.
Once the proper grid has been established, weights are assigned to each neuron randomly and the weight vectors are initialized with small random values. These weights will change throughout the training process according to the values of the different data vectors of the analyzed sample. Before beginning to train the neural network, it is necessary to normalize the data [0...1]. Values were normalized (between 0 and 1) using a feature scaling, according this formula:
Here, x i is the original value and z i is the normalized value.
In the training phase, each of the neurons that make up the grid competes against the others for each of the n cases in the sample. The data vector assignation (i.e. in our study, the value vector of each subject in the sample) is performed by comparing the values of the input with the weights of each of the neurons in the lattice. The winning neuron will be the one with the smallest Euclidean distance between the input values and the neuron weight, so that there can only be one winning neuron. There are different ways of initializing the data matrix, although the random method is the most frequently used.
This competitive process leads to an adaptive process by which, once assigned the input data vector of a neuron, the weights of the winning neuron and those of the neighbor neurons are changed and topologically sorted (i.e. ordering and convergence phases). The neurons nearest to the winning neuron undergo a major transformation in their values, while the farthest neurons change to a lesser extent. These changes are made with the neighbor function in a Gaussian way. It must be highlighted that at the beginning of the process the changes in the neuron values are greater than at the end of the process, when learning has already taken place. The whole process is usually performed about 100 times using different initializations, which generates a large number of maps.
In the present work we generated 1600 maps, due to the combination of the 2 initialization systems (random initialization; linear initialization) × 2 training ways (sequential; batch) × 4 neighborhood function (Gaussian; cut Gaussian; Epanechicov; bubble) × 100 initializations. There are different methods of choosing the highest quality map, and in this case we decided to select the map that had the lowest error when multiplying the combination of the quantization error by the topographic error [36] . In our analysis, the combination of random initialization, sequential training and cut Gaussian neighborhood function was the option with the lowest error. To perform a cluster classification we used a k-means algorithm. Figure 2 shows the map with the final cluster solution (4 clusters). These subgroups built from the general characteristics of the subjects were used to establish the interest areas for the component planes analysis.
the neurons placed near each other could have similar values and different ones from those furthest away. This type of error, known as topographic error, was 0.006. Figure 2 (left panel) shows one of the typical representations of the self-organizing maps, the Umatrix. This method of representation gives the distances separating the "inhabitants" of each neuron in relation to the adjacent ones because the representation is on a rectangle of fixed size for the sake of clarity. Distances are represented on a color scale. A central X-shaped area with the longest distances can be seen in the U-matrix. This means that the blue subjects in the adjacent neurons have similar characteristics to each other, while the ones separated by warm colors are less similar to each other. This type of representation gives a visual representation of four different areas. Although a clear division can be seen by visual inspection, we used a k-means algorithm to define the different clusters more clearly. Figure 2 (central panel) shows that the mathematical solution is very similar to the visual inspection of the U-matrix. Four clusters can be identified from left to right and from top to bottom, numbered from 1 to 4. The characteristics of each cluster are described in the following subsection. 
Results
U-matrix, Clusters and Label Map
From the many maps generated we chose the one with the lowest error in the study. This type of analysis distributes the participants in the different neurons according to their similarity to each other. Obviously, there are small differences between the subjects in the same neuron with an error of 0.64. On the other hand, the fact of placing the adjacent neurons also introduces an error, because the neurons placed near each other could have similar values and different ones from those furthest away. This type of error, known as topographic error, was 0.006. Figure 2 (left panel) shows one of the typical representations of the self-organizing maps, the U-matrix. This method of representation gives the distances separating the "inhabitants" of each neuron in relation to the adjacent ones because the representation is on a rectangle of fixed size for the sake of clarity. Distances are represented on a color scale. A central X-shaped area with the longest distances can be seen in the U-matrix. This means that the blue subjects in the adjacent neurons have similar characteristics to each other, while the ones separated by warm colors are less similar to each other. This type of representation gives a visual representation of four different areas. Although a clear division can be seen by visual inspection, we used a k-means algorithm to define the different clusters more clearly. Figure 2 (central panel) shows that the mathematical solution is very similar to the visual inspection of the U-matrix. Four clusters can be identified from left to right and from top to bottom, numbered from 1 to 4. The characteristics of each cluster are described in the following subsection.
In the right-hand panel in Figure 2 , the label and hit maps are represented jointly. As already indicated, the subjects of the study were allocated through the different SOM neurons. The green neurons indicate the number of people "locked up" in each neuron. The densest areas of green neurons refer to more subjects (i.e., more populated areas), while the uncolored areas do not have any assigned subjects.
The label representing the variable indicating the trip type is directly superimposed on the neuron. The visitors were divided into four broad categories: (1) those using the cable car (C) to go up and down; (2) those using the cable car to go up to Kasprowy Wierch and then hiking back down to the valley; (3) visitors who hiked up and went down on the cable car (D) and (4) visitors who visited the area on foot without using the cable car (F). The label variable related to the trip type was used in the SOM analysis only for descriptive purposes and did not affect the clustering process. Once the maps were generated, the label variable was introduced and illustrated the most frequent trip type category in each neuron. This information helps to identify the tourist segments that tended to use the cable car and the type of trip they chose to do in the national park. Table 2 gives the distribution of visitors among the clusters grouped by trip type. A large part of the visitors to the Kasprowy Wierch area belong to Cluster 3 (41%). Other tourist segments are less frequent (Cluster 1 = 16%; Cluster 2 = 23%; Cluster 4 = 19%). 
Cluster Characteristics Based on the Calculated Component Planes
One of the main advantages of SOM over other classification systems is that once the subjects have been assigned to a neuron, the values of this group of subjects in the variables that have been used for analysis can be shown in a display type called component planes. This means there will be as many component planes as variables in the analysis. This type of map shows the average value of the variable according to the subjects that are "locked" into a neuron by means of a color scale ranging from low (blue) to high values (red).
Before describing the behavior of each component plane, it should be remembered that the subjects inside a certain neuron do not change their positions in the different representations. If we follow a certain neuron through every component plane, we will see the value of the people inside the neuron for the different variables. Also, it is important to take into account that although some neurons are empty (no subjects inside) the SOM has assigned them a value. However, this value is not real, since it does not represent a subject, but is an approach value that takes into account the most likely value that this neuron would have if it contained a subject. The first visitor profile can be seen in the upper left corner of the maps (Cluster 1; 16.3% of the sample). The average age of this visitor group is 36, they walked around 10 km and spent approximately 5 hours in the national park and started out about 08:45. Their education level was intermediate-high and the groups were mostly composed of 2-3 people. There were no elderly people in the group and their footwear was suitable for mountain walking. They only gave two reasons for the visit: recreation and admiring the mountain views, and considered the remaining reasons as irrelevant.
Cluster 2 can be seen in the upper right corner. The characteristics of this group are similar to those of Cluster 1, although the values in the different neurons are more homogeneous. Overall, their scores are higher, with slightly longer routes and longer durations, and they started out earlier in the morning. The main difference between this group and the previous one is that the people in Cluster 2 (23.3% of the sample) gave a wider range of reasons for their visit. Most of them came to Kasprowy Wierch for recreation, the scenery and nature experience, although they also asserted a need for physical activity, health and well-being, experiencing silence and de-stressing environment as secondary reasons. In short, this cluster could be described as non-consuming, contemplative tourists.
Clusters 3 and 4 can be seen in the lower part of the maps. As already noted above, Cluster 3 will be dealt with in a separate sub-section. Cluster 4 contains people who made trips of similar length and duration to Clusters 1 and 2. However, as can be seen in the maps, there are great differences between the neurons in the same cluster, in other words this is a small (19.2% of the sample) and heterogeneous group. Curiously, their behavior is similar to Cluster 1, except for the reasons given for making the trip. Those in Cluster 3 were only interested in the scenery and nature, discounted all other reasons, and showed the second highest level of interest in nature experience. The first visitor profile can be seen in the upper left corner of the maps (Cluster 1; 16.3% of the sample). The average age of this visitor group is 36, they walked around 10 km and spent approximately 5 hours in the national park and started out about 08:45. Their education level was intermediate-high and the groups were mostly composed of 2-3 people. There were no elderly people in the group and their footwear was suitable for mountain walking. They only gave two reasons for the visit: recreation and admiring the mountain views, and considered the remaining reasons as irrelevant.
Clusters 3 and 4 can be seen in the lower part of the maps. As already noted above, Cluster 3 will be dealt with in a separate sub-section. Cluster 4 contains people who made trips of similar length and duration to Clusters 1 and 2. However, as can be seen in the maps, there are great differences between the neurons in the same cluster, in other words this is a small (19.2% of the sample) and A more detailed description of these profiles (in form of a Table) can be found in the Supplementary Material (S2), which gives the average values, standard deviation and 95% confidence interval of neuron values grouped by clusters.
Cluster 3 is the largest group (41.3% of the sample) and although its subjects share similar characteristics, two different types of behavior can be identified (Figures 3 and 4) . As we considered this cluster to be of special interest to our work, they are divided by a line in order to monitor the characteristics of both subgroups. As already noted, the trip type typical of each neuron is superimposed on Figure 2 (labels map). The lower left corner contains the visitors who used the cable car to go up and down, while the central area of this cluster represents those who either used the cable car in one direction only or did not use it at all.
The first subgroup in Cluster 3 (visitors who used the cable car) is composed of people who made a brief visit to the national park and covered a short distance of approximately 2.5 km. These visitors started their visit at around 10 a.m., are about 40 years old and their education level is medium-low. They travelled in larger groups (3 or more people), used unsuitable footwear and their reasons for visiting the park were mostly enjoying the views and scenery along with using the cable car.
The second subgroup in Cluster 3 (visitors who used the cable one way only or did not use it at all) made longer visits to the national park. They were younger (on average 32 years old), had a university education, came in groups of 2 and wore proper trekking shoes. Their main reasons for visiting Kasprowy Wierch were to engage in physical activity and to enjoy surrounding views and scenery.
Discussion
Significance of the Findings and Methodological Aspects
The main contribution of this study is its successful application of SOM technique to tourist segmentation in order to obtain a better understanding of the motives and behavior of visitors to a popular mountain protected area.
Theoretical assumptions concerning tourist types or empirical profiles based on basic statistical methods (cluster analysis) have typically been applied to tourist analyses. Recently, more advanced analytical concepts such as fuzzy logic have been applied in this field to support decision making processes in tourist destinations. Other techniques have also been used in the specialist literature for segmenting samples, such as time series analysis, regression analysis and other statistical methods [37] . However, all these techniques assume that the analyzed variables have linear relationships with each other. The complexity of data based on sociological parameters makes this assumption erroneous in many cases. To overcome this problem the latest statistical techniques such as fuzzy logic, neuronal networks, self-organizing maps (SOM), multidimensional scaling are now being used.
Although self-organizing maps (SOM) have gained recognition in the natural sciences [38] , this method is still rarely used in social science [39] . Among SOMs' several advantages, two are of special interest for our study: data can be classified non-linearly, and the distances between clusters can be calculated (i.e., spatial distance translates into statistical dissimilarity). On the other hand, visualization with maps (component planes) facilitates finding topographic relationships among the different measured variables.
Visitor Profiling in Nature-Based Tourism
The results obtained show a considerable degree of heterogeneity among the visitors to the Tatra National Park. We found four major profiles with distinct characteristics and behavior. Using the SOM technique enabled us to visualize the similarities and differences between clusters in the various measured variables.
Although all the respondents decided for one particular destination in the protected area, their motives and behavior differed widely. Surprisingly, contact with nature was not the common motivation for all the visitors, so that the initial assumption that nature-based tourists seek close contact with nature could not be confirmed. In this way, the results fit the broad definition of nature-based tourism and also include consumer tourism [1, 7] . Our findings show that only a part of the visitors to the national park can be classified as ecotourists [7] or conservation tourists [3] . In our study Clusters 2 and 4 were motivated to experience nature, while the other two groups of visitors where mostly interested in admiring the scenery or getting physical exercise. The defined clusters are closely similar to the theoretical types proposed by Stankey [17] : purists, neutralists and urbanists. The four visitor profiles derived from the present study also have common patterns with empirical studies performed in outdoor leisure settings in Australia [40] , China [41] and the USA [42] .
From the nature conservation perspective, lack of interest in nature is dangerous or at least worrisome. A visual inspection of Cluster 3 (43.1% of subjects) reveals that there are two distinct behaviors inside the same group (Figures 3 and 4 , bottom left) separated by a thick black line. Both groups show different walking patterns and different reasons for their visits; some want to practice sport and others to enjoy the views and ride up in the cable car. Hereinafter the subgroups of this cluster will be referred to as "casual visitors" and "fitness visitors". The "casual visitor" is the one who makes a short trip, minimizing the cost-physical benefit ratio of the excursion. To date, there is no precise and definitive classification of the types of tourist that visit natural environments. Our "casual visitor" profile fits in with the classification carried out by Hvenegaard in 2002, which divides ecotourists according to the activities they perform (i.e., activity-based typology). This author describes, among many others, two types of visitors called "intensive visitor" and "highlights visitor". According to Hvenegaard "intensive and highlights visitors were primarily motivated by scenery, waterfalls, and the highest point" [43] . In our case, this typology matches with the fact that "casual visitors" are the cable car users (mostly return cable-car trippers). Obviously, their intention is to enjoy the sights and go up by cable car. According to the continuum of Orams [44] from the ecotourism point of view this type has a "passive" role that does not in principle negatively impact the environment, although neither do they actively contribute to its conservation.
Limitations of the Proposed Methodology
One of the limitations of our work is the relatively short list of questions used in the questionnaire. The main premise of the interview was to reduce its completion time in order to have more time to document the visitors' trip itinerary. As the study showed that a large share of national park visitors are not particularly interested in nature, it will be necessary to explore this issue in detail in future studies, by extending the interview section concerning environmental awareness and knowledge of the natural environment of the visited area. Also extension of research to other seasons, especially winter season including additional recreational activities, such as downhill skiing would be desirable.
Another discussion point refers to the selection of input variables used in the analysis and the uneven scales of values among the variables. Pure categorical variables cannot be used directly in SOM procedures, which is one of this analytical method's limitations. The categories need to be converted into separate binary variables that have a stronger influence on the results due to splitting one feature into a set of variables.
Implications for Tourism Management
The results obtained have important implications for developing tourism management strategies in the Kasprowy Wierch area, the Tatra National Park and the entire region. Due to the heterogeneity of the visitors' motives and their recreational behavior, there is a great potential for marketing strategies or nature preservation policies in order to target different types of visitor.
The results depicted in Figure 3 show that the cable car users walked a distance of approximately 2 km in the area close to the cable car, so that an increase in the number of cable car users would probably harm the environment in this section of the park. This underlines the long-term problem between mass tourism (business returns, economic development) versus nature preservation and protection. From the ecological point of view (nature preservation), it would be beneficial to reduce the use of the cable car to avoid people concentrating in the alpine zones of the park, which are more vulnerable to high concentration of visitors than trails at lower elevations.
In the same cluster we find the "fitness visitors" whose major motivation is physical activity (hiking). Although sport and recreation in a natural environment has a positive impact on human health and wellbeing [45] , such activities could have a negative impact on natural (protected) environments [46] [47] [48] . Therefore, these visitors should be informed about how to respect the ecosystem and reduce potential damage to the environment.
On the other hand, from the point of view of the cable car business, it could be interesting to promote leisure activities that start and/or end near the cable car station. It should not be forgotten that the cable car could be of social importance for visitors with physical disabilities, older visitors or visitors with small children who appreciate easier access of higher altitude alpine environment.
However, since these two problems are forced to live together, maybe the best solution to protect the natural environment while not harming the business interests of the cable car in the Tatra area would be to find a win-win strategy. A common goal would be focusing on persons with reduced mobility (e.g., the elderly, people with physical disabilities or families with small children).
Conclusions
The analysis and understanding of tourism phenomena needs reliable techniques in order to support management of tourism destinations. Segmentation is a widespread approach to reduce the complexity of visitor characteristics and their behavior. Self-organizing maps (SOM) is a reliable technique to create visitor profiles and establish relations between them. In our case, it enabled us to identify different types of visitors to a heavily used destination-Kasprowy Wierch-located in the Tatra National Park, Poland. The results revealed considerably large group of tourists visiting the national park for reasons other than nature experience. In this way, we contribute to international discussion concerning the problem of sustainable tourism management in popular protected areas and highlight the existence of visitor segment demonstrating consumptive, rather than contemplative needs regarding protected area. Our study also shows that, less than a half of visitors arrive to the alpine destination motivated by a need of a close contact with nature. Therefore, the widespread assumption that all national park visitors are interested in eco-tourism has been questioned.
The proposed clustering methodology (SOM) may be used for visitor profiling in any tourist or recreational domain. Exploring people's social characteristics and behavior using the SOM approach can produce reliable results in any social science field, ranging from market research for tourism services providers and operators to area protection policies. 
